Myocardial disease and catecholamine metabolism in JCR:LA-corpulent rat.
The JCR:LA-cp rat is a strain carrying the mutant cp (corpulent) gene. Animals that are homozygous cp are hyperphagous, hyperinsulinemic, hyperlipidemic, and obese. Corpulent male rats, but not females or lean rats, develop atherosclerotic lesions and myocardial lesions. Since the myocardial lesions are apparently of ischemic origin, the noradrenergic system and vascular hyperactivity and vasospasm may play a role in the pathogenesis. To test this we have studied the brain contents of the amines norepinephrine, dopamine, and 5-hydroxtryptamine and their breakdown products and depleted the peripheral sympathetic terminals with 6-hydroxydopamine. Only 5-hydroxytryptamine and 5 hydroxyindole-3-acetic acid were present at higher concentrations in the corpulent rats with depressed levels of dopamine in very young or old lean rats. The activity of monoamine oxidase may provide an indication of nonadrenergic activity in tissue. The activity in the heart increased with age and was higher in the corpulent rats than in the lean at all ages. Activity in aorta was independent of age or genotype. Long term treatment with 6-hydroxydopamine caused marked depletion of norepinephrine in the heart with only a slight decrease in brain concentration. There were no effects on the hyperlipidemia or hyperinsulinemia that are strongly associated with vascular and myocardial disease. The myocardial lesion frequency in corpulent rats was not altered by the chemical sympathectomy. The results suggest that norepinephrine and the sympathetic nervous system are probably not involved in the generation of the myocardial lesions or metabolic abnormalities in this strain of rat.